Oxidative stress, sister chromatid exchanges and apoptosis in the pathogenesis of lymphocytopenia in ESRD patients.
In end-stage renal disease (ESRD) patients on hemodialysis (HD) there may be a link between oxidative stress, genomic damage and the tendency of peripheral lymphocytes to die by apoptosis. Our aim was to verify this hypothesis, and to ascertain whether the link, if present, could explain lymphopenia in uremic patients. The series investigated comprised 55 participants: 30 HD patients on regular maintenance acetate-free bio-filtration (AFB) and 25 age-matched healthy volunteers. One blood sample was drawn from the cubital vein of each participant. In HD patients, samples were drawn 3 times: predialytic, postdialytic and interdialytic (24 hours after the end of the session). Thiobarbituric acid reactants (TBARs), sister chromatid exchange (SCE) rate, high frequency cells (HFCs), total circulating lymphocytes and the percentage of circulating apoptotic lymphocytes were assayed in all samples. A statistical analysis of the findings was made using multiple and linear regression. In AFB patients, TBAR levels appeared higher than in controls, even at baseline (2.15 +/- 0.5 micromol/L vs. 1.20 +/- 0.4 micromol/L; p < 0.05). The highest peak occurred at the end of the session (3.2 +/- 0.4 micromol/L; p < 0.05 vs. basal), and a prompt return to basal values was observed 24 hours later (2.2 +/- 0.6 micromol/L, p < 0.5 vs. basal). In AFB patients, the per-centages of HFCs (8.63% vs. 3%; p < 0.05), SCE (6 +/- 0.6 vs. 4.65 +/- 2.18; p < 0.04) and apoptotic lymphocytes (3-fold) were greater than in controls, even at baseline, whereas the values for total lymphocytes were lower (1,140 +/- 652 vs. 1,590 +/- 822). After an AFB session the differences between patients and control values appeared greater (HFCs, 16.81%, p < 0.04 vs. basal; SCE, 7.02 +/- 1.2, p < 0.03; apoptotic lymphocytes 3.5-fold greater than control values). Twenty-four hours later, a further increase was observed in the expression of genomic damage (HFCs, 50%, p < 0.05 vs. basal; SCE, 9.82 +/- 2.1, p < 0.03) and the percentage of apoptotic lymphocytes (4.7-fold greater than control values), while the lowest peak occurred for total circulating lymphocyte count (997 +/- 854, p < 0.04). At linear regression, a strong positive correlation was found between HFCs and TBARs at the beginning and at the end of the AFB session(r = 0.7, p < 0.03). With multiple regression analysis, a strong positive correlation was found between TBAR levels at the end of AFB session, HFC rate and apoptotic lymphocytes at 24 hours, with the last as the dependent variable (multiple r = 0.8, TBARs, beta = 0.51, p < 0.04; HFCs, beta = 0.43, p < 0.03). An AFB session has an immediate impact, causing an increase in TBAR levels, genomic da-mage and lymphocytic apoptosis. Twenty-four hours after the session there was a further expression of genomic damage, and an increase in apoptosis, while the peak for lymphocytes dropped sharply. Our findings indicate that lymphopenia affecting end-stage renal disease (ESRD) patients may be strictly related to genomic damage exerted, at least in part, by TBARs, and to a dysregulation in programmed cell death.